I. THE increase in the incidence of, and in the deaths from syphilitic aortitis in the last two decades is not only a scientifically interesting problem, but an important and serious question in the fight against syphilis and for the health of the people. At the Charit6 Hospital, where 1,400 necropsies are performed annually on the average, there were 75 cases of syphilitic aortitis in the years 1905 to 1909. In the years 1920-24 they had already increased threefold, viz., to 230, and reached 265 for the years 1925-29, i.e., more than three times the number in [1905] [1906] [1907] [1908] [1909] CHART I.-Post-mortems in the Charit6 Hospital (Berlin) in 5-year periods.
CHART II.-Aneurysms in German hospitals (8-year periods) .
In this respect it is remarkable that in the years 1908-13 an extraordinary increase in the incidence of aneurysm occurred in all the German hospitals. This certainly cannot be ascribed to the salvarsan treatment, which at that time had not been generally introduced into practice. The decrease in aneurysms during the war is most probably due to the smaller number of patients received into the hospitals in this time. The increase to more than 2,800 patients since 1920 does not signify any noticeable increase above the pre-war figure of 2,700, especially as the number of those received into the hospitals in 1910 was only 25 per 10,000 of the population, but had increased to 44 per 10,000 in 1919, and has been steadily increasing since, with the increase in the number of hospitals. with the more general carrying out of the salvarsan treatment in syphilis of the aorta, but-since Dr. Conybeare's paperthis has given place to an increase parallel to the increase of affections of the valves of the aorta. If one estimates that about two-thirds of the affections of the valves of the aorta are due to syphilis, and that the syphilitic affections of the valves of the aorta represent about one-fourth of all syphilitic affections of the aorta, then the English statistics show a proportion of aneurysms to syphilis of the aorta of 13%, i.e., the same proportion as we found in Berlin and as Redlich and Steiner found in Vienna (12 -5% aneurysm). CHART III.-Aortic valve diseases in England (cases per million living persons). CHART IV.-Yearly deaths in England from aortic valve diseases and aneurysm.
The following conclusions can be drawn from the statistical compilations: (1) Syphilitic aortitis has steadily increased since 1910. (2) The num ber of aneurysms has not increased in the same manner as that of syphilitic aortitis. (3) The increase in syphilitic aortitis began at a time when neither syphilis of the aorta, nor even the primary infection on which it is founded, could have been treated with salvarsan.
If many authors make the intensive early treatment of syphilis responsible for this increase they are assuredly in the wrong. Of increase of infections in the pre-salvarsan period, the greater demands made on the blood-vessels by the conditions of life and labour certainly play a part. This is supported by the fact that an incomparably greater number of males are affected than females. The incidence of aortitis is shown in the material of the Charit6 to be five times greater, and in private practice seven times greater in the males than in the females. " La syphilis ne frappe pas a l'aveugle " (Brun and Giroux), but chooses the place of less resistance. Such a preponderance does not apply to primary syphilitic infection, for in this the two sexes are practically equal. In the years 1920-26 there were more than 21,000 sufferers from syphilis treated in the skin clinic of the CharitO, amongst whom 60% were men and 40% women. Of the 6,000 first treatments for early syphilis, 55% concerned men and 45% women, although the primary affect in women is so frequently invisible. As compared with this number, one can fortunately still designate the number of cases of syphilitic aortitis as a comparatively modest one, especially if one takes into account the facts, based on reliable investigation, that the syphilitic plague amounts to 10 -20% of the population in the so-called civilized countries. Blaschko estimates the incidence for Berlin at 20%, II. Schlesinger for Vienna at 15%, Haustein for Hamburg at 20 -25%, in Stockholm at 12%, Hartmann W. Louis for France at 14%, and for the United States at 20%.
II.
The invasion of the walls of the blood-vessels by the spirochetes occurs in the earliest stages of syphilis. On post-mortem examination we found evidence of the commencement of syphilitic aortitis in patients who had received treatment for the primary. sore, and who had died, within one or two years of the infection, from influenza, perforated ulcer or other cause. The invasion of the spirochaetes within the first weeks after the infection, and the uncertaiDty of the success of a salvarsan treatment even at this stage, can scarcely be more impressively demonstrated.
In a considerable proportion of the cases an infection of the central nervous system occurs, of which the appearance in the early stages was first described by Guarnoni in 1610, and has become known to us in manifold forms by the clinical investigations of the past century, and which recently have been further studied in experiments on animals (Weygand and Jakob, etc.) .
Summing up, it can be said that at least half of the cases of tabes and one third of those of general paralysis or of cerebrospinal syphilis are at the same time affected with syphilitic aortitis. The frequency of symptoms of nervous syphilis in syphilis of the aorta is, vice versa, greater than is generally realized. Nearly 40% of my cases had some symptoms of disease of the nervous system, namely, 9% tabes, 24% cerebrospinal syphilis, 6% apoplexy. In most of the cases, however, there was only a disorder of the pupillary reaction, of the reflexes, or of sensation. (3) Aortitis ascendens often causes the smallest clinical disorder, but merely the circumscribed amplified pulsation of the aorta ascendens is an important early sign of aortic syphilis.
The dilatation and aneurysms of the ascending aorta situated farther above the valve can produce similar murmurs by means of the forms%tion of rotary motion in the flow of the blood, as in aortic regurgitation. With further increase of the dilatation, venous compression appears, first with swelling of the veins of the neck on the right-hand side and then double-sided Stokes collar. The right radial pulse is often-especially with up-stretched arm-weaker, its blood-pressure lower. The trachea is at first displaced (easily provable by Rontgen rays) and then narrowed, the cesophagus is also displaced to the left (second oblique position) and at times the pulmonary artery. Perforation may take place in these organs or through the wall of the chest outwards.
(4) Aortitis arrcus is the most frequent form and produces the half of all aneurysms.
The following only of the compression symptoms are given as specially important.
(a) Narrowing of the carotids with giddiness, headaches and disorders of the sight. (b) Compression of the A. anonyma or subelavia with difference in the pulse between the right and left carotid and radial arteries. Not only aneurysms, but also diffuse aortitis can produce a difference in the pulse. The latter can be more plainly felt with up-lifted arm and can be ascertained with the sphygmomanometer. Musset's symptom, arching of the (esophagus which is mostly displaced towards the right and causes difficulty in swallowing. The aneurysms of the concavity of the arch of the aorta remain often undetected in spite of all trials with Rontgen diagnosis, as they are covered in sagittal photographs, and in frontal photographs they are often obscured by the trachea. One should always bear this possibility in mind with patients who have difficulty in breathing, from an unexplained cause. Bronchoscopy is often of assistance here, and should not be omitted in such cases on account of the possibility of the differential diagnosis from a syphilitic narrowing of the trachea, which is often overlooked in practice. Moreover, aneurysms of the concavity of the arch of the aorta cause bilateral pains of the character of intercostal neuralgia, difficulty in breathing, hoarseness or rawness of the voice, coughing and difficulty of swallowing. Paralysis of the nervus laryngeus recurrens may be the first sign of such an aneurysm.
(5) Aortitis descendens and aneurysms of the descending aorta are often difficult to recognize at first. Attention must be paid to the importance of the Rontgen examination in the second oblique position by simultaneous filling of the cesophagus. At first clinical symptoms can be entirely absent. In enlargements, however, compression symptoms of characteristic kind appear, viz., intercostal neuralgia on the left side, not rarely also with vasomotor disturbances and those of sweating, symptoms of irritation and paralysis of the left sympathetic (difference in the pupils) and paralysis of the vocal cords, swelling of the left jugular vein, difficulty in swallowing caused by the displacement and compression of the cesophagus, difficulty of breathing (particularly in form of a severe whooping on exertion) caused by the compression of the left bronchus. The mortality of the patients suffering from aneurysm admitted to the Berlin hospitals amounts to not less than 33%. The proportion of the male to the female sex shows a threefold preponderance of men. In the compilation of the cases of aneurysm which were received in the German hospitals in the years 1923-26, I find 1,256 women and 3,108 men out of 4,364 cases, i.e., a proportion of 1 to 265. In 300 deaths from aneurysm in the Berlin hospitals there is a threefold preponderance of the male sex; in 17,000 cases of the English Registrar-General there is a fourfold preponderance of males. About half of all aneurysms affect the transverse arch of the aorta, a quarter the ascending aorta, and one-eighth each the descending and the abdominal aorta. About one-tenth of the aneurysms are multiple.
IV.
The prognosis of syphilitic affections of the aorta and heart is serious. Reference has already been made to the important prognostic differences between the circumscribed aneurysm and diffuse dilatation of the aorta. Most of the patients died in an average of two to three years. The bad prognosis in hospital patients can and must be improved. That it is possible is already shown by the incomparably better prognosis in private patients. If aneurysms perforate to-day more seldom than formerly, the gain is due to earlier recognition and better specific treatment.
The most important requirements for the prolongation of life are:
(1) Early diagnosis. This can be attained by R6ntgen examination and Wassermann reaction in every patient as a matter of course, exactly as we practise percussion, auscultation and urine examination. I know a great number of patients whose illnesses have been discovered in the beginning more or less accidentally. Many of them have enjoyed full working power and good health for over fifteen years.
(2) For the attainment of such results a permanent control and repeated treatment at regular intervals are necessary.
The fact that the Wassermann reaction becomes negative or remains positive is prognostically and therapeutically of no importance. V. The principles of treatment are the following:-(1) Syphilitic affections of the circulation are to be treated anti-syphilitically at every stage, without consideration of an already existing heart failure.
(2) The anti-syphilitic treatment of visceral syphilis is in every case to be carried out as a combined bismuth salvarsan-septo-iod treatment. Iodine alone is not sufficient in any case.
The following is a short description of the process which has given me the best results in the course of years, namely, the combined salvarsan-septo-iod with the bismuth treatment. I inject 1 c.c. bismuth (bismogenol, casbis, spirobismol, or a similar preparation) into the muscles twice a week, also 20 c.c. septo-iod once a week alone and once a week simultaneously with neosalvarsan dissolved in 20 c.c. of septo-iod. In the first two weeks with an increase from dose I to dose IV, the salvarsan injections can be made twice a week, if a quicker action is desired. I prefer, however, a salvarsan injection only once a week, and in the highest doses I proceed according to the general condition and the body weight. I therefore stop at dose III (0.45 grammes) with weak and thin patients. Septo-iod, formerly called, after its author, Pregl's iodine solution, contains a specially adjusted mixture of iodide and iodate in isotonic and neutral solution. In inflamed tissue free iodine is given off. The solution remains always sterile, on account of its strong antiseptic action. In 20 c.c. there are 0 6 grm. iodine. This amount is not too great even for patients suffering from the heart and bloodvessels, especially as 100 c.c. septo-iod can be injected daily in cases of septicwemia without doing any harm. Neosalvarsan dissolves in septo-io(d nearly as quickly as in water. The solution must always be freshly made and be injected at once. Especially with those suffering from the heart, it is necessary to carry out the injections quite slowly and only drop by drop-as should be done in all intravenous injections. I always consider the popular quick injection into the veins a great mistake.
Such treatment must be repeated in the first three years annually, later at longer intervals (one to three years) according to the results. The greatest danger for the patient is the indulgence of his doctor in shortening the treatment by request. The courses of treatment must last for from ten to twelve weeks in order to attain a total dose of 5 to 6 grm. of neosalvarsan-according-to the condition and tolerance of the patient. Int6rmittent treatment can be supplemented with one inlection a month, by which means one keeps better control over the patient. The-success of the specific treatment is shown in the early cases by the improvement of the symptoms, and in the most favourabIe. cases even by the process becoming stationary, judged by continuous observatin over years. The relief of the difficulty of breathing, the pains, and the attacks of angina pectoris is often such a conspicuous success that it alone would have justified the treatment, as would removal of arrhythmia (block, arrhythmia perpetua, tachycardia, pulsus alternans). I can thoroughly confirm the alleged roentgenological reduction of dilatations of the heart and aorta in a proportion of the cases. It is explained, in my opinion, by the resorption of gummatous infiltrates and the improvement of elasticity caused thereby.
Since the introduction of bismuth into the specific treatment I do not use mercury any more, except in the form of salyrgan (2 c.c. twice a week intramuscularly; if occasion arises, intravenously also) for extracting water from the tissues. Even if no marked cedema is present, salyrgan has a dehydrating action on the tissues and especially reduces the engorgement of the liver, which often diminishes with great benefit to the circulation and the activity of the heart. By the combination with strophanthin, digitalis, cardiazol, coramin, etc., the action of salyrgan can be supported and made stronger in case of necessity. The treatment of the circulation does not interfere with the specific anti-syphilitic therapy. One must, however, abstain from giving a patient more drugs than are absolutely necessary, and must wait until the circulation has improved in certain cases before beginning with the anti-syphilitic treatment.
While the average duration of life in syphilitic aortitis is not more than two or three years in hospital patients, I know many private patients treated specifically and repeatedly, still living after more than fifteen years, and doing well. I therefore consider the early combined and repeated treatment a great advance in the therapy of syphilitic diseases of the visceral organs, the most common of which is syphilitic aortitis.
Dr. John Cowan: The incidence of syphilis in Scotland probably differs little from its incidence elsewhere. In a series of 1,000 hospital cases the Wassermann reaction was positive in 8 6% of the men and in 7 2% of the women, quite irrespective of their ailments. In another series of 300 cases it was positive in 14% of the men and in 2 5% of the women. As elsewhere, syphilis here seems to be most prevalent among what W. R. Snodgrass calls the "leisured classes "-those on the dole and those who pay supertax upon their unearned income.
Professor Leschke considers that syphilitic aortitis is becoming more frequent. Is it possible that this increase is more apparent than real, and is due to the recognition of the specific character of the lesions? It is true that Hodgson's paper was read in 1811,' and Welch's paper in 1875,2 but it was only in the first decade of this century that their conclusions were generally accepted, and the frequency of the disease appreciated. This frequency is, of course, very real. In my own hospital fifty-nine cases of syphilitic aortitis occurred in a series of 1,000 post-mortem examinations; while, from the clinical side, 37*7% of 421 cases of aortic valvular disease were syphilitic in origin. These figures, too, are conservative, and under-estimate the true incidence of aortic syphilis.
This failure to recognize the activity of a specific cause is the real source of our distressing failure in treatment, for it is obvious that cure is unlikely if we withhold specific treatment in a specific case. Our treatment, again, is too late if we only recognize aortitis after an aneurysm, or a valvular lesion, or a coronary stenosis, has already produced serious symptoms. The outlook is not so black if the trouble is recognized at an earlier stage.
Such recognition is not impossible. Trivial discomforts beneath the upper part of the sternum, or dyspncea or palpitation on exertion or during the night, may bring the patient under observation, and a careful examination discovers the lesion. For early diagnosis, setting aside the symptoms, X-ray examination is rapidly taking the premier place. It is surprising how often it will first raise the suspicion of a syphilitic tetiology, or afford proof of the giving-way of the aortic wall long before diffuse dilatation, much less saccular aneurysm, has occurred. Particular prominence of the ascending aorta and of the aortic arch are early signs. Or, in the same case, both these localized dilatations might occur at a time when the rest of the aorta seemed unaffected. The oblique positions will often facilitate exact diagnosis. Later, of course, it is usual for the whole thoracic aorta to widen, but even then these two sites of election may be most dilated. As Groedel has insisted, the separation of the aortic knuckle from the descending aorta is typically difficult in syphilis, the arch and the descending aorta tending to form a homogeneous shadow.
Pulsation of the aortic shadow is natural; it is only localized pulsation or undue pulsation which is significant. Great pulsation is not so much a property of syphilitic aortitis or of aneurysm as of aneurysm conjoined with incompetent aortic valves. This fact exemplifies the advantage of radioscopy being used by those who also make the routine clinical examination and know what to expect in the individual case. On the other hand, complete destruction of the elastic aortic wall and fibrous adherence to surrounding tissues on the chest wall may minimize or abolish pulsation, as also may the presence of clot on the wall of a sac. Aneurysmal dilatation of the descending aorta can not only be confirmed by displacement of the cesophagus containing barium, but with improved technique it is often to be seen quite easily in an anterior film which shows the descending aorta through the heart shadow.
Dr. Thomas F. Cotton: I agree with Professor Leschke's view that the incidence of late tertiary processes bears a direct relation to the proportion of untreated primary infections. His experience in Germany should help to dispel the general impression that cardio-aortic syphilis is now less frequently seen in the wards and out-patient clinics of general hospitals than it was twenty-five years ago. One explanation for this apparent reduction in numbers may be that a much larger proportion of these patients now attends the special heart clinics. Those of us who work at these special clinics find it difficult to assert that the incidence of cardioaortic syphilis is on the decline. Primary infections are better treated now than they were in pre-salvarsan days, and as a result there should be a reduction in the incidence of tertiary lesions. I question whether the effect of this improved treatment is yet obvious.
I will here refer briefly to the results of my treatment of cardio-aortic syphilis with arseno-benzine, mercury, and potassium iodide.
In my series of cases collected in [1919] [1920] There was in addition a female patient aged 82 years, and a male patient whose age was unknown. The two youngest patients were aged 27 and 28 respectively. In fifty cases (33 male) with aortic valvular disease the ages were between 27 and 70 years. In fiftv-seven cases or 43 per cent. (11 female), with aortic aneurysms, the ages were between 28 and 82. I had a number of other cases of syphilitic aortitis, including men aged from 23 to 26 who do not appear in the above tables, as the diagnqsis in their cases was only clinical.
In three cases the interval between syphilitic infection and death was less than five years. One man, aged 48, gave a history of infection sixteen months previously and of rheumatic fever seventeen years ago and again six years ago. At autopsy, septicaemia, syphilitic aortitis, and spurious aneurysm between the arch and ascending aorta were found. In other cases where information was available the interval was found to be from six to forty-eight years. In the majority of cases, with aortic aneurysms, the patients were infected at the age of from 19 to 25 years; a 51-year-old man had been infected at the age of 16, showing that spirochaetes often remain inactive for a long period. Most of these patients were from the working classes, the others being of the middle classes, and, in my private practice, from the upper classes. It is probable that except when the work is very strenuous the patient's occupation does not influence the occurrence of syphilis of the aorta and heart. Alcohol, tobacco, infectious diseases, arteriosclerosis, strenuous work, heredity, etc., increase the susceptibility to aortitis. Nearly a third of all the cases showed signs of syphilis of the nervous system, many with initial symptoms of locomotor ataxia. Where there are signs of syphilis of the nervous system the possibility of syphilitic aortitis should be borne in mind, and vice versa.
When syphilis of the nervous and circulatory systems occur together, lumbar puncture should be performed and malaria treatment given with care, as death may follow. In three such cases, the patients, aged 37, 40 and 45, died shortly after lumbar puncture. One, who had encephalomalacia, degeneration of the heart, pneumonia and epileptic fits died immediately. Another, together with signs of locomotor ataxia and aortic regurgitation, had complete occlusion of the right coronary artery and cardiac aneurysm, and the third had almost complete occlusion of the right-and narrowing of the left-coronary artery, aortic regurgitation and chronic nephritis. These cases show that the lumbar puncture was really applied to patients already " condemned to death " by their pathological lesions, the slight shock of the lumbar puncture being only "the last straw that broke the camel's back." Malaria treatment should not be given when there is heart failure; besides, it does not cure aortitis.
In forty-one cases pathological lesions occurred in the root or ascending aorta; in twenty cases in the ascending aorta, and in the arch, in one case in the arch alone, in fifty-three cases throughout the whole of the thoracic aorta ; in nine cases in the thoracic and abdominal aorta, and in five cases simultaneously in various places. In 121 cases there were lesions of the root and ascending aorta, these being probably spots of special predilection for the spirochLete. In sixty- When aortic regurgitation is present, I have noted certain points in which it differs clinically from the aortic regurgitation of rheumatic origin. The diastolic murmur is usually best heard over the second right space, and the size of the heart and the amount of the pulse pressure are often less than would have been expected from the local signs at the aortic valve.
My experience has been that the incidence of auricular fibrillation is infrequent in cases of syphilitic aortitis.
Dr. Cotton's figures of the effect of arsenical treatment of this condition certainly show a satisfactory result, but I should like to ask Professor Leschke whether he has had any fatalities as a result of its employment. I can recall two cases of sudden death occurring during the administration of novarsenobillon, which were considered due to the drug.
I should also like to know Professor Leschke's opinion of the use of bismuth preparations, instead of arsenical preparations, in the treatment of this condition. 
